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There is considerable interest in electrodes fabricated from boron doped
CVD diamond. Using highly doped samples it has been demonstrated
oxidative and reductive processes can occur at such electrodes. The
properties of diamond have led to the suggestion that electrodes
fabricated from this material may offer advantages in environments in
which both chemical or mechanical robustness is of importance. This
paper is concerned with electrochemical studies of low boron doped
CVD diamond. The method of preparation is detailed and a novel
technique of forming an Ohmic contact to the diamond described. The
results of studies of simple outer sphere electron transfer reactions at
the electrode are detailed and the effect of altering the surface
termination described. The results obtained are discussed in relation to
a surface state mediated electron transfer mechanism.

INTRODUCTION

The advent of reproducible inexpensive methods of diamond film preparation
using chemical vapour deposition (CVD) technology has resulted in exploration of the
wide-ranging applications of this material. A major area of advancement in the past
decade has been the use of boron doped CVD diamond in electrochemistry (1-15). It
has been proposed that boron doped CVD diamond films may be employed as stable
electrodes in various electrochemical processes. Due to the fact that diamond is
chemically inert, electrodes formed from this material offer advantages over metals,
particularly for electrosynthesis in harsh environments (4,16).

Doping of diamond in the CVD process is generally achieved by introducing a
gaseous boron species to the reaction chamber. It has been demonstrated that the level of
boron doping in the diamond film is directly proportional to the amount of boron in the
feed gas (17). The majority of electrochemical studies of boron doped CVD diamond
have been concerned with samples prepared using high levels of boron, greater than 1000
ppm boron to carbon ratio, in the feed gas, we refer to such samples as being highly
doped. In aqueous electrolytes containing no electroactive species potential scans at
highly doped diamond electrodes indicate oxygen evolution occurs at anodic potentials
and hydrogen evolution at cathodic potentials. The potential window in aqueous solution
of boron doped CVD diamond is greater than that observed for other electrode materials
(18). The possibility of utilising this increased potential range has been realised in the
efficient reduction of nitrate to ammonia (2). Electrochemical studies of highly boron
doped CVD diamond performed in aqueous electrolyte using outer sphere reversible
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